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Abstract 
Although renewable energy technology has received much attention over recent years the depletion 
of known fossil fuel reserves and the volatility of international fuel prices require that society looks 
beyond the current coal-dominated electricity generation methods. Investment in renewable energy 
and energy efficiency is important to reduce the negative economic, social and environmental 
impacts of energy production and consumption in South Africa. Currently, renewable energy 
contributes relatively little to primary energy and even less to the consumption of commercial 
energy. The challenge of transforming entire economies is enormous, especially if a country is as 
fossil-fuel-based and emission-intensive as South Africa. However, as it is already facing climate 
change impacts in an increasingly carbon constrained world; South Africa must drastically reduce 
its greenhouse gas emission intensity soon.  
The South African electricity sector is a vital part of the economy and at the same time contributes 
most to the emission problem. Transforming this sector is therefore urgently needed. First steps 
have been taken to enhance energy efficiency and promote renewable energy, but they have failed 
to have any large-scale effects. The two major barriers to investments in renewable energy 
technologies are based in the South African energy innovation system and its inherent power 
structures and in the economics of renewable energy technologies. Subsequently the private sector 
will have to play a significant role in closing the human resources gap by providing funds and 
expertise. Furthermore, the creation of employment opportunities and actively promoting structural 
change in the economy are seen, especially in industrialized countries, as goals that support the 
promotion of renewable energy. Moreover, with more support and assistance from the government 
and partnership with the private sector will be of immense help to achieve renewable energy goals. 
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“It all began with education…and then….Change Africa”  
     Nelson Mandela, Former President of South Africa. 
 
                                                            CHAPTER ONE 
 
INTRODUCTION 
1.1 Study Background 
Three decades ago, the global energy system was about 34% efficient, meaning that only a third 
of the world’s energy input was being converted into useful energy (Nakicenovic et al., 2000). 
Since then, improvements to the efficiency of the global energy chain have led to this figure 
increasing to about 39%. Many environmental and social problems are caused by the way the 
energy system operates (Ogunlade, 2000). The combustion, transportation and disposal of energy 
sources as they go through different conversion processes results in harmful emissions. These 
emissions in turn cause local, regional and global environmental problems, including serious, 
even fatal, human health hazards (Davidson, 2004). 
Energy has been the key to economic development worldwide, but in the way it is sourced, 
produced and used, three major drawbacks have emerged. Firstly, the overall energy system has 
been very inefficient. Secondly, major environmental and social problems, both local and global, 
have been associated with the energy system. Thirdly the process can be extremely demanding 
on natural resources (Davidson, 2006). The most advantageous and widely used renewable 
resources for energy in developing countries today are wind, photovoltaic, biomass and small 
hydroelectric resources (Ottinger, 2005). 
South Africa is a relatively large country with a low population density, abundant natural 
resources, a well-developed infrastructure and a high income per capita in comparison with the 
rest of Africa (Munslow, 1994). On the other hand South Africa has the most pronounced 
income inequalities of any country in the world with environmentally degraded homelands, 
overcrowded townships, and squatter camps. The economy remains heavily dependent on the 
export of non-renewable minerals with little beneficiation (Munslow, 1994). The demand for 
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energy is expected to grow, with the energy sector remaining of central importance to the 
country’s economic growth, especially with regard to attracting foreign investment in the 
industrial sector (Nkomo, 2006). It is with this in mind that South Africa has developed the 
Integrated Resource Plan (IRP) and an Integrated Energy Plan (IEP) (IRP, 2010) on the 
electricity generation side.  
South Africa has a well-developed energy, transport and grid infrastructure with most of those 
without access to electricity being low-income households (Nkomo, 2005). To produce 
electricity at a cost that is among the lowest in the world, the South African economy depends 
heavily on coal, despite the fact that the generation and production of coal is polluting, and has a 
significantly negative environmental impact (Kohler, 2006). Moreover, the government seems to 
be reluctant to restructure the energy sector and there is lack of legislation to stimulate 
competition and efficiency (Nkomo, 2006).  
The Private Sector Participation in Clean Energy Development, Management and Operations 
project is a worldwide program that assists developing countries in establishing the policy 
frameworks and gaining the institutional capacity necessary for the operation of financially 
viable, competitive energy markets that will mitigate the environmental impact of energy use 
while increasing access to clean energy services, and promoting economic growth (USAID, 
2004). The types of reforms include legislative and regulatory policies and institutional reforms, 
which allow for greater private sector participation in energy, opening markets for renewable 
energy, energy efficiency, and clean energy technologies (USAID, 2004). It is on this basis that 
the present study seeks to investigate the extent of private sector participation in the development 
of renewable energy strategies for sustainable development in South Africa focusing on 
companies listed on the Johannesburg Stock Exchange (JSE). 
1.2 The Problem Statement 
Energy production has been, and still is, one of the main contributing factors to the social and 
economic development of South Africa.  Moreover, it has lent prosperity and security to the 
country by providing heat and power for industry, transportation, and household use, (Davidson, 
2004). The sector has been largely driven by economic and political forces, which have had a 
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profound impact on energy policies. During the apartheid period, due to the political isolation of 
the country, energy policies were mostly centered on energy security (Winkler, 2006). After the 
advent of democracy, energy policies were directed to addressing the injustices faced by the 
majority of the population who had previously been denied basic services equity and justice were 
therefore the primary goal, (Winkler, 2006). From 2000, energy policies focused on trying to 
achieve the targets and timetables that the government set after 1994. These targets relate to job 
creation and economic security, and recognize that development paths have to proceed in a 
sustainable manner and protect both local and global environments (Winkler, 2006). 
1.3 Significance of the Study 
Renewable energy sources that use indigenous resources have the potential to provide energy 
services with zero or almost zero emissions of both air pollutants and greenhouse gases. 
Currently, renewable energy sources supply 14% of the total world energy demand (this value is 
likely to include geothermal power, an available source that we tend to overlook in (RSA) 
(Demirbas, 2006). Although South Africa has the highest crude oil refining capacity in Sub-
Saharan Africa, it currently does not have significant crude oil resources and still relies on 
imports for feedstock into its oil refining sector thus South Africa remains persistent in its quest 
to increase its refining capacity (Dipuo, 2012). Giving the limited resources available to 
government, the involvement of the private sector becomes critical for both efficiency and 
sustainability of the energy sector. 
1.4 Research Hypothesis 
Due to government incompetency, RE projects remain ineffective and partially implemented in 
South Africa. 
• What is the level of participation and limitations by the private sector in South Africa 
regarding the use of RE? 
1.4.1 Sub-Foci: 
• What roles do JSE listed companies play in the renewable energy sector? 
• What does literature say concerning RE? 
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• Are the involvements of JSE listed companies in RE creating any impact on the current 
government? 
• What are the impacts of RE in the context of sustainable development in South Africa?  
• Are there any government policies geared towards RE in South Africa? 
• Could the involvement of private sector in RE ensure sustainability? 
1.5 Research aims and Objectives 
The main aim of this research was to investigate private sector participation in renewable energy 
issues and to encourage private/public involvement, participation and cooperation to achieve R.E 
goals in South Africa. The objectives of the research will be outlined below: 
• To assess the extent of private sector participation in renewable energy projects. 
• To assess the level of government assistance to the Private sector. 
• To highlight areas of renewable energy that the Private sector can effectively participate. 
• To analyze the effectiveness of renewable energy policies. 
• To highlight areas of sustainable development that renewable energy can contribute. 
• To encourage Private sector participation and partnership with the government. 
1.6 Scope and Scale of Research 
This study was guided by the concept of information obtained from the Johannesburg Stock 
Exchange (JSE) listed companies. This information was preferably taken from a cross sectional 
survey focusing on the production, distribution, consumption and limitation of renewable energy 
sources. The present study took the form of a quantitative descriptive survey design using the 
interview and questionnaire survey method as the major tools for data collection. 
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1.7 Methodology 
According to Collis and Hussey (2003) methodology refers to the overall approach to the 
research process. This process starts from the theoretical underpinning to the collection and 
analysis of the data. Methodologies cannot be true or false, only more or less useful. 
The following methods and procedures were adopted to solve the main and sub- problems in 
order to make the study both scientific and objective. 
• Literature review was conducted 
• Choosing and application of research design 
• Population and sampling 
• Data Analysis and  
• Integration of the study 
The application of the survey method was appropriate in gathering data for the study. Data was 
collected from JSE listed companies in South Africa over a period of two months. Participants 
were selected based on their in depth knowledge of the topic under study. Data was collected via 
structured and semi- structured interviews, informal discussions, questionnaire survey and 
document study. An objective perspective was maintained during data collection which dispelled 
the generation of any possible bias. Findings were analysed to compliment evidence from 
respondents/ participants. 
1.8 Motivation 
My primary motivation to carry out this study is stemmed from my academic background of 
environmental management and my work experience dealing mostly with developmental issues. 
Coupled with this, I am greatly motivated by the existing consequences of the neglect of 
renewable energy policies in the world and South Africa especially, which harnessed the need 
for enablers to improve on strategies and policies in order to ensure sustainability. 
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Thus, in the pursuit of these, it remains the intention of the research to make the findings 
available to the South African private sector so as to embrace greater debates on how the private 
sector can proactively become involved in renewable energy projects to ensure development and 
sustainability. 
1.9 Conclusion 
Energy is a serious issue to virtually every aspect of the economic and social development of 
South Africa depending on the way it is produced, transported and used. More so, it can 
contribute to both local environmental degradation, such as air pollution, and global 
environmental problems, principally climate change (Winkler, 2006). Providing affordable, 
adequate, and reliable modern energy supplies to most South Africans remains a major 
challenge, even though access to electricity has increased from one-third to two-thirds of the 
population since 1994 (Winkler, 2006). Furthermore, recent methods of producing and using 
energy have environmental and health effects that increasingly threaten welfare. The key 
challenge is to move to cleaner energy supply and more efficient use, while continuing to extend 
affordable access to modern energy services for poor rural and urban communities (Winkler, 
2006). This research will examine private sector involvement and initiatives towards renewable 
energy projects and recommend new ways of promoting renewable energy in South Africa to 
attain environmental goals, while not losing sight of social development objectives. 
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“We’ve got a responsibility to live up to the legacy of those who came before us by doing all that we can to help those who 
came after us.” First Lady Michelle Obama. 
 
                                                             CHAPTER 2 
 
LITERATURE REVIEW 
2.1 Introduction 
This review of existing literature shall constitute the background of the research, and provide 
insight into related issues that the research will address. Consequently, this chapter will give in 
depth knowledge and understanding about the concept of renewable energy in the world in 
general and particularly in South Africa. 
During the past 40 years there has been recognition of the fact that human activity has reached a 
scale capable of influencing our environment (Davidson, 2005). Along with waning sources of 
known fossil fuel deposits, this rising environmental alertness has led to a search for alternative 
sources of energy, especially clean sources (Davidson, 2005).  There are a number of renewables 
currently receiving attention on the global stage, including wind, solar, thermal, hydro, biomass 
and tidal power and technologies exist that are capable of creating electricity from all of these 
sources (Ottinger, 2005). 
 The demand for energy is growing in less developing countries (LDCs) at about 7% per annum, 
compared with around 3% for the developed world and much of this demand is being met with 
imported oil (Hollander, 1990). This continues despite the constraints imposed on the oil 
importing LDCs by the debts of the oil crises period of the 1970-80s (Cassedy& Grossman, 
1990). With further thrust towards development, large demands for fossil fuels can be expected 
unless alternative energy technologies become available (Cassedy& Grossman, 1990). Other 
LDCs have started to develop other fossil fuels such as coal and natural gas. However, those 
LDCs without access to energy resources will be crippled in their attempts to start industrial 
development. Technological developments in alternative energy sources will help to alleviate 
these pressures on the LDCs (Cassedy& Meier, 1998). 
8 
 
The South African economy produces and uses a large amount of energy. The demand for energy 
is expected to grow, with the energy sector remaining of central importance to the country’s 
economic growth, especially with regard to attracting foreign investment in the industrial sector 
(Nkomo, 2006). South Africa has developed the Integrated Resource Plan 2010 (IRP, 2010) on 
the electricity generation side. Furthermore, they will conclude the development of a 20 Year 
Liquid Fuel Infrastructure Plan before the end of the 2012. Broadly, the IEP comprises the 
integration of the electricity generation and liquid fuels infrastructure plans (Dipuo, 2012). 
The level of competition between producers in the energy sector is low. Apart from the high cost 
of capital required to enter the energy industry, there are other barriers to entry (Nkomo, 2006).  
The technology is specialized and the existing structure and regulatory environment is not 
conducive to entry. The government seems to be reluctant to restructure the energy sector and 
there is lack of legislation to stimulate competition and efficiency (Nkomo, 2006).   
2.2 Sustainable development 
Sustainable development (SD) emerged in the political, public and academic arena in 1972 with 
the Founex report and again in 1987 with the publication of the World Commission on 
Environment and Development (WCED) report, Our Common Future-also known as the 
‘Brundtland Report’. This Special Report on Renewable Energy Sources and Climate Change 
Mitigation follows the Brundtland definition that SD meets the needs of the present without 
compromising the ability of future generations to meet their own needs (Bojo et al, 1992). Due to 
the difficulty of putting such a concept into operation, many competing frameworks for SD have 
been put forward since then (Bojo et al, 1992). 
The concept SD came into use when the World Commission for SD used it as a central tenet in 
its analyses. Since that time governments worldwide along with the UN have made “sustainable 
development” a political goal for society (Daly, 1991). A more concrete definition might be 
arrived at by placing emphasis on natural limitations. Ecological economist, Herman Daly 
emphasized that the main principle is to limit the human scale to a level which, if not optimal, is 
at least within carrying capacity and therefore sustainable (Daly, 1991). In this chapter, some SD 
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concepts will be introduced, links between SD and RE will be elucidated, and implications for 
decision making will be clarified. 
The growing concern for the natural, social, and economic environments rest on the premise that 
environmental modification has reached its threshold and now threatens current and future 
generations (Bojo et al, 1992).Consideration therefore needs to be given both to intentional and 
incidental environmental activities so that their impacts are either reduced or ameliorated. This 
view underlies the view of sustainable development (Haynes, 2007). In producing and 
consuming goods and services, society modifies its environment by changing the chemical 
composition of components including the atmosphere, soil, water, all through land use and 
change (Haynes, 2007). However, not all environmental modifications are intentional. Some are 
accidental and may take the form of a by-product from an intentional economic activity (Haynes, 
2007). 
Traditionally, sustainability has been framed in the three-pillar model: Economy, Ecology and 
Society are all considered to be interconnected and relevant for sustainability The three-pillar 
model explicitly acknowledges the encompassing nature of the sustainability concept and allows 
a schematic categorization of sustainability issues (BMU, 1998). The United Nations General 
Assembly aims for action to promote the integration of the three components of sustainable 
development; economic development, social development and environmental protection as 
interdependent and mutually reinforcing pillars (UN, 2005a). The three-pillar model has been 
assessed for reducing a strong normative concept with vague labeling and replacing the need to 
protect natural capital with a practical notion of trans-sectoral addition. Renewable Energy (RE) 
can contribute to the development goals of the three-pillar model and can be assessed in terms of 
both weak and strong sustainability (Brand &Jochum, 2000). 
 Renewable energy in contrast, sustains natural capital as long as its resource use does not reduce 
the potential for future harvest. The relationship between RE and sustainability can be viewed as 
a hierarchy of goals and constraints that involve both global and regional or local considerations 
(Brand &Jochum, 2000). 
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A starting point is that mitigation of dangerous anthropogenic climate change which will be one 
strong driving force behind increased use of RE technologies worldwide (Brand &Jochum, 
2000). 
Renewable energy is projected to play a central role in most greenhouse gas mitigation 
strategies, which must be technically feasible and economically efficient so that any cost burdens 
are minimized (Holling, 1997). However, energy technologies, economic costs and benefits, and 
energy policies; as described in other chapters of this research, depend on the societies and 
natural environment within which they are embedded. Spatial and cultural variations are 
therefore another important factor in coherently addressing SD (Wilbanks, 2002). Sustainability 
challenges and solutions crucially depend on geographic setting (e.g., solar radiation), 
socioeconomic conditions (e.g., inducing energy demand), inequalities within and across 
societies, fragmented institutions, and existing infrastructure (e.g., electric grids), and also on a 
varying normative understanding of the implication of sustainability (Lele&Norgaard, 1996). 
Analysts therefore call for a separation of analysis and solution strategies according to 
geographic locations and specific places (Creutzig&Kammen, 2009). 
As a result, SD opportunities associated with RE deployment could be clearly outlined, 
informing policymakers about pathways and how to realize them while avoiding unintended side 
effects. However, given the diverse range of possible opportunities and the limitations of current 
modeling capacities, such comprehensive integrated assessments are not yet practicable. 
2.3 Environment and Development 
The linking of environment and development gained popularity in the 1970s after a report, 
Limits to Growth was published by the club of Rome (Meadows et al., 1972) where the authors 
raised a number of questions concerning the then prevailing growth philosophy, especially the 
assumption that growth on earth could continue forever. Martinussen (1997)  states  that “The 
Limits to Growth publication gave rise to an extensive international debate, but generally the 
report’s tones of disaster and the expectation of the approaching breakdown of the ecological 
systems were dismissed as scientifically unsubstantial”.  
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Coetzee (2001) notes that, the environment has been seen as cupboard that never becomes bare, 
providing inputs to the production process and a place to dump the waste products of the 
production process and of human consumption. Nobody counted the cost to the environment in 
development calculations, yet inevitably there is a cost to be borne by the current population, and 
unless both of these problems are addressed now the future generations will suffer from extreme 
environmental degradation and scarcity of energy resources (Coetzee, 2001). Countries around 
the World are now pursuing environmental management at various levels and employing a range 
of strategies. According to the World Development Report 2010, human welfare remains the key 
goal of development.  
Environment as a development problem inserts itself at the intersection between nature and 
society. On one hand environmental problems are mainly problems which have to do with the 
surrounding nature, while on the other hand it is also evident that environmental problems have 
considerable social, political and economic consequences as well as causes (Martinussen, 1997). 
The analyses of environmental problems therefore combine analytical approaches from both the 
natural sciences and social sciences, that is across the traditional disciplinary barriers and 
establish holistic view of environmental problems in natural resource management (Martinussen, 
1997). Environmental problems faced by the Third World countries, according to this position, 
are further aggravated because of global processes of economic exploitation (Coetzee, 2001). 
Another claim, from neo-classical economics, does not regard capitalism as the problem, but 
rather the part to many solutions to many environmental problems. When the market economy 
advanced, and when the previously free goods such as water, land and forest are assigned 
economic values, unstrained exploitation will be significantly limited (Martinussen, 1997).    
From the above discussion, it is clear that human welfare is the goal to development and that 
human activity in pursuit of development has a correlation with the environment. The solution to 
sustainable development depends on sound environmental laws/regulations that control human 
behavior towards the environment to ensure that the environment is protected in all aspects. 
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2.4 Social and economic development 
The energy sector has generally been perceived as key to economic development with a strong 
correlation between economic growth and expansion of energy consumption. Moreover, 
indicators such as gross domestic products (GDP) or per capita GDP have been used as proxies 
for economic development for several decades (such as in integrated models) and the human 
development index has been shown to correlate well with per capita energy use (Anderson, 
1995). This will come with economic growth and development, especially when the expected 
swelling in demand in the developing world is taken into account (Anderson, 1995). The Human 
development index (HDI) is used to assess comparative levels of development in countries and 
includes purchasing power parity-adjusted income, literacy and life expectancy as its three main 
matrices. The HDI is only one of many possible measures of the well-being of a society, but it 
can serve as a proxy indicator of development (UN Report, 2011). 
Beyond indicators that describe the efficiency characteristics of an economy, additional 
macroeconomic benefits are potentially associated with RE, for example, increased employment 
opportunities (Sathaye, 2009). Furthermore, under agreements such as that reached in 
Copenhagen in 2009, financial pledges have been made by wealthier nations to aid developing 
countries with environmental issues such as climate change mitigation measures (Sathaye, 2009). 
According to Matto et al., (2009) renewable energy has been shown to bring about potential cost 
savings as compared to fossil fuels (such as diesel generators) in poor rural areas without 
network access. Nevertheless, renewable energy cannot be based on a single criterion, but has to 
feature in a variety of aspects, including economic costs, ancillary benefits (such as energy 
access, energy security and reduced impacts on health and the environment), as well as extra 
funding possibilities by the means of energy and climate finance (Matto et al., 2009). 
2.4.1 Energy access 
Access to modern energy services, whether from renewable or non-renewable sources, is closely 
correlated with measures of development, particularly for those countries at earlier development 
stages (Modi et al., 2005). Indeed, the link between adequate energy services and achievement of 
the Millennium Development Goals (MDGs) was defined explicitly in the Johannesburg Plan of 
Implementation that emerged from the World Summit on Sustainable Development in 2002 
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(IEA, 2010b). As emphasized by a number of studies, providing access to modern energy (such 
as electricity or natural gas) for the poorest members of society is crucial for the achievement of 
any single of the eight MDGs (Modi et al., 2005). 
Over the past few centuries, industrialized societies have transformed their quality of life by 
exploiting non-renewable fossil energy sources, nuclear energy and large-scale hydroelectric 
power. However, in 2010 almost 20% of the world populations, mostly in rural areas, still lack 
access to electricity (IEA, 2010b). Twice that percentage cook mainly with traditional biomass 
mostly gathered in an unsustainable manner and in the absence of a concerted effort to increase 
energy access, the absolute number of those without electricity and modern cooking possibilities 
is not expected to change substantially in the next few decades (IEA, 2010b).  
The very dominant, and mainly indoor, use of traditional biomass fuels for cooking purposes has 
a number of documented negative effects such as the time spent gathering fuel or the high shares 
of income paid for small amounts of commercial biomass, and environmental aspects, like 
deforestation in areas where charcoal and market-based biomass are the dominant fuels (Modi et 
al., 2005).  
A contemporary report from the UN Secretary General’s advisory group on energy and climate 
change (AGECC), (AGECC, 2010) stresses the importance of universal access to modern energy 
sources by 2030 as a key part of enhancing SD. AGECC also advises a new understanding of the 
term access’, and identifies specific contributions of RE to SD that go beyond the effects of 
increased energy access based on grid expansion or fossil technologies like diesel plants. This 
approach defines energy access as “access to clean, reliable and affordable energy services for 
heating and cooking, communication, lighting and productive uses” (AGECC, 2010). Even a 
basic level of energy access, such as the provision of electricity for lighting, communication, 
healthcare and education, can result in significant benefits for a community or household, 
including cost savings. However, AGECC argues for a broader definition of energy access and 
proposes that energy levels should provide not only for basic services but also for productive 
uses in order to improve livelihoods in the poorest countries and drive local economic 
development (AGECC, 2010). 
14 
 
2.4.2 Energy security 
Energy security covers a broad range of issues, from uninterrupted oil, natural gas to the 
protection of energy infrastructures from terrorist attacks. Therefore, there is no commonly 
accepted definition of the term ‘energy security’ and its meaning is highly context-dependent 
(Kruyt et al., 2009). Thinking broadly across energy systems, one can distinguish between 
different aspects of security that operate at varying temporal and geographical scales (Kruyt et 
al., 2009). Access to a stable energy supply is a major political concern and a technical and 
economic challenge facing both developed and developing economies, since prolonged 
disruptions would create serious economic and basic functionality problems for most societies 
due to the interdependence of economic growth and energy consumption (Larsen & Petersen, 
2009). 
In the long term, the potential for fossil fuel scarcity and decreasing quality of fossil reserves 
represents an important reason for a transition to a sustainable worldwide RE system. The issue 
of recoverable fossil fuel resource amounts is contentious, with optimists  countered by more 
pessimistic views (Campbell, 1998) and cautious projections of lacking investments falling 
between the two poles (IEA, 2009). However, increased use of RE permits countries to substitute 
away from the use of fossil fuels, such that existing reserves of fossil fuels are depleted less 
rapidly and the point at which these reserves will eventually be exhausted is shifted farther into 
the future (Kruyt et al., 2009). 
2. 5 Climate change mitigation and reduction of environmental and health impacts. 
Reducing greenhouse gas (GHG) emissions with the aim of mitigating climate change is one of 
the key driving forces behind a growing demand for RE technologies. However, to evaluate the 
overall burden from the energy system on the environment, and to identify potential trade-offs, 
other impacts and categories have to be taken into account as well (Cowie et al., 2006). In 
addition, deriving generic impacts on human health or biodiversity is a challenging task, as they 
are mostly specific to given sites, exposure pathways and circumstances, and often difficult to 
attribute to single sources (Cowie et al., 2006). 
There are multiple methods to evaluate environmental impacts of projects, such as environmental 
impact assessments and risk assessments. Most are site-specific, and often limited to direct 
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environmental impacts associated with operation of the facility (Cowie et al., 2006). To provide 
a clear framework for comparison, lifecycle assessment (LCA) has been chosen as a bottom-up 
measure, complemented by a comparative assessment of accident risks to account for burdens 
resulting from outside normal operation. Most published LCAs of energy supply technologies 
only assemble lifecycle inventories; quantifying emissions to the environment (or use of 
resources) rather than reporting effects (or impacts) on environmental quality (Cowie et al., 
2006). 
The publications provide a well-established and comprehensive framework to compare what has 
been evolving for a few decades and are now supported by international initiatives and governed 
by standards (Cowie et al., 2006). Though LCA is increasingly applied to energy technologies, 
some methodological challenges persist (Heijungs, 2007). A significant limitation is that changes 
in the energy system that might result from the decision to install additional renewable capacity 
are excluded. For instance, for wind power, variability and limited predictability leads to an 
increased need for balancing reserves, and possibly efficiency penalties in the case of fossil 
power plants providing these reserves (Heijungs, 2007). Furthermore, the newly developed 
approach of significant LCA considers the marginal effects of implementing a technology, and 
displacing and changing the operation of other technologies, as reflected by market dynamic 
interactions between technologies and industries (Finnveden et al., 2009). Further challenges 
include the potential for double-counting when assessing large interconnected energy systems 
and system boundary problems (Lenzen, 2009). In addition, since no large-scale technology 
deployment comes without environmental trade-offs, SD must ensure environmental quality and 
prevent undue environmental harm (Lenzen, 2009). 
2. 6 Sustainable development goals for renewable energy and sustainable development 
indicators 
Sustainable development as defined in the National Environment Act 1999 is the integration of 
social, economic and environmental factors into planning, implementation and decision making 
so as to ensure that development serves present and future generations (Coetzee, 2001. However, 
environment for a long time has been taken for granted and this has resulted in depletion of 
natural resources, increasing pollution and many other environmental problems, therefore the 
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goal is to maintain human activities and consumption within the limitations of the earth’s 
ecosystem sets and to remain at a value where the natural resources is left undiminished for 
coming generations (Daly, 1991). The basic assumption has been that human innovativeness and 
technological development would provide solutions in the long run (Coetzee, 2001).However, 
measuring energy sustainability is surrounded by a wide range of conceptual and technical issues 
and may require updated methodologies (Creutzig & Kammen, 2009). 
Over the past two decades, progress has been made towards developing a uniform set of energy 
indicators for sustainable development which relate to the broad themes of economy, society and 
environment (Vera &Langlois, 2007). For RE technologies, quantitative indicators include price 
of generated electricity, GHG emissions during the full lifecycle of the technology, availability 
of renewable sources, efficiency of energy conversion, land requirements and water consumption 
(Vera &Langlois, 2007). Furthermore, due to the need to expand the notion of economic 
development beyond the universally used gross domestic product (GDP), a variety of SD 
indicators have been suggested. Aggregate indicators of weak sustainability include green net 
national product, genuine savings, the index of sustainable economic welfare (ISEW) and the 
genuine progress indicator (GPI), with the ISEW and GPI proposed as intermediate steps by 
proponents of strong sustainability (Hamilton & Clemens, 1999). Notably, indicators that extend 
GDP, such as the latter two, tend to deviate qualitatively from the GDP since the 1970s or 1980s. 
In 2002, at the World Summit on Sustainable Development (WSSD) held in Johannesburg, 
South Africa , key energy issues were discussed and the international community reaffirmed the 
importance of energy access to the Millennium Development Goals (MDGs) by reducing  the 
proportion of people living in poverty by 2015 (UN, 2002). The World Summit on Sustainable 
Development (WSSD), agreed to facilitate access for the poor to reliable and affordable energy 
services in the context of broader national policies to foster sustainable development. The 
summit also called for changes in unsustainable patterns of energy production and usage. 
Furthermore, decisions were taken for policy makers to understand the implications and impacts 
of different energy programmes, other policies, plans and strategies in shaping development 
within their countries, and the feasibility of making development sustainable in future. Indicators 
will be useful tools for communicating data relating to energy and sustainable development 
17 
 
issues to policy makers and to the public, and for promoting institutional dialogue but must be 
carefully analysed and interpreted (UN, 2002). More so, they provide a way to structure and 
clarify statistical data to give better insight into the factors that affect energy, environment, 
economics and social well-being. Indicators can also be used to monitor progress of past policies, 
and to provide a “reality check” on strategies for future sustainable development. However, this 
cannot be done without serious analysis of the fundamental and driving factors (UN, 2002). 
2.7   Social, environmental and economic impacts: global and regional assessment 
The providing of reliable energy services at a reasonable cost, in a safe and ecologically kind 
manner, in conformity with social and economic development needs, is an essential element of 
sustainable development (Vera &Langlois, 2007). Energy is an important element for eradicating 
poverty, raising living standards and improving human welfare. However, most current patterns 
of energy supply and use are considered unsustainable and most areas of the world have no 
reliable and secure energy supplies, which limits economic development (Vera &Langlois, 
2007). The figure below illustrates the total primary energy supply for 1973 and 2007. 
  
 
                   Figure 2.7: Total primary energy supply, 1973 and 2007 
                                  Source: International Energy Agency. 
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Countries at different levels of development have different incentives to advance renewable 
energy. For developing countries, the most likely reasons to adopt RE technologies are providing 
access to energy, creating employment opportunities in the formal (i.e., legally regulated and 
taxable) economy, and reducing the costs of energy imports (or, in the case of fossil energy 
exporters, prolong the lifetime of their natural resource base (Modi et al., 2006). For 
industrialized countries, the primary reasons to encourage RE include reducing carbon emissions 
to mitigate climate change, enhancing energy security, and actively promoting structural change 
in the economy, such that job losses in declining manufacturing sectors are softened by new 
employment opportunities related to RE (IPCC, 2011). 
Implementation of RE based energy access programs is expanding quite rapidly, but research on 
the sustainability-related aspects is still quite limited and there is hardly any literature on large-
scale implementation. Instead, analysis has to rely on a few specific examples of actions where 
elements of energy access have been provided with a specific focus on the combination of social 
and productive services utilizing the potential for local job creation through small-scale business 
development (Modi et al., 2006). Renewable energy technologies have the potential to make a 
significant contribution to improving the provision of clean and efficient energy services. But in 
order to ensure full achievement of the potential SD benefits from RE deployment, it is essential 
to put in place stable and supportive political and legal frameworks (Modi et al., 2006). 
Different RE facilities face very different constraints, with the latter experiencing similar barriers 
as conventional energy systems which are high upfront investments, sitting considerations, 
infrastructure and land requirements as well as network upgrade issues (Slaski & Thurber, 2009). 
Like for any other new technology, the introduction of RE will also face social and cultural 
barriers and implementation will need to be sensitive to social structures and local traditions like,  
diets, cooking habit and many examples of improved stove programs failing due to lack of 
understanding of culture, staple food types and cooking habits (Slaski& Thurber, 2009). 
2.8   Implications of (sustainable) development pathways for renewable energy 
The limitation of emissions, concentrations, or more generally radioactive forcing is used to 
study the most cost effective pattern of emission reductions. These analyses are typically based 
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on a variety of socio-economic, technological and geo-political assumptions extending over 
periods of decades to a century or more. When a constraint is imposed on GHG emissions, very 
often welfare losses are incurred (Ottmar, 2012). A variety of measures are used, ranging from 
direct estimates of social welfare loss to the more common aggregate measures such as 
consumption. Thus, at the heart of such calculations are assumptions about the availability and 
costs of, and GHG emissions generated by, those technologies used to satisfy energy demands-
with and without a GHG constraint (Kadner, 2012). 
 The rising costs of fossil fuels and environmental concerns have also intensified the need to 
diversify from fossil fuels to alternative sources of energy in order to secure energy supplies 
(Jacobson et al., 2005). The concept “energy security” was applied to consuming countries but it 
has evolved in recent years to incorporate the responsibility of both consumers and producers 
(Jacobson et al., 2005). A few factors such as political unrest and violence in several oil-
producing countries, the increased cooperation between oil-producing and oil-consuming 
countries, multinational oil companies’ investment in the oil-producing countries, uncertainty 
over the available reserves, and the possibility of an oil production peak in some oil producing 
countries have all raised concerns about the uninterrupted flow of cheap energy to consumers 
(Howells et al., 2005). Maintaining security of demand has also been highlighted as a necessary 
factor to facilitate the supply of energy. Therefore it is important to address both the security of 
supply and the security demand as a means to attaining energy security. Precise indicators have 
yet to be designed as the notion of energy security is highly contextual (UN, 2010). 
2.9   Barriers and opportunities for renewable energies in the context of sustainable 
development 
Pursuing a RE deployment strategy in the context of SD implies that all environmental, social 
and economic effects are taken explicitly into account (Savacool, 2011). Barriers that are 
particularly pertinent in a SD context may either impede RE deployment or result in trade-offs 
with SD criteria. Therefore, focus on how the integration of RE policies and measures in 
strategies for SD at various levels can help overcome such barriers and create opportunities for 
RE deployment will meet SD goals (Savacool, 2011). 
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Socio-cultural barriers or concerns with respect to the deployment of RE and its potential SD 
trade-offs have different origins and are intrinsically linked to societal and personal values and 
norms. Such values and norms affect the perception and acceptance of RE technologies and the 
potential impacts of their deployment by individuals, groups and societies (Sovacool, 2011). 
From a SD perspective, barriers may arise from inadequate attention to such socio-cultural 
concerns, which include barriers related to behavior; natural habitats and natural and human 
heritage sites, including impacts on biodiversity and ecosystems; landscape aesthetics; water and 
land use rights as well as their availability for competing uses (Sovacool, 2011). 
Having its roots in the apartheid period, when independence from external energy supplies was a 
political necessity, energy research centered on fossil fuel technologies (Pegels, 2009). As coal is 
an abundant source of energy in South Africa, both electricity and fuel are produced from coal. 
The two main energy providers, Eskom (electricity) and Sasol (fuel), are responsible for the bulk 
of investment in energy research and development and at the same time, they are controlling 
employees made up of university graduates in the relevant fields (Pegels, 2009). 
World Energy Assessment found that, if applied in a modern way, renewable energy sources are 
‘‘highly responsive to overall energy policy guidelines and environmental, social, and economic 
goals’’ (UNDP, 2000). They can assist in diversifying energy carriers, improving access to clean 
energy sources, limiting the use of fossil fuels (thus saving them for particular applications), 
reducing pollution, and lowering dependency on imported fuels. Furthermore, many renewables 
are particularly suited to off-grid applications and, certainly in South Africa, could increase the 
flexibility of the grid by distributing generation across the country, closer to some key loads 
(UNDP, 2000). 
Furthermore, conversion efficiency, including primary and secondary conversion processes and 
distribution, is a major issue in the utilization of RE. Energy-generation costs require large 
reserves and lower conversion cost improve market penetration, nevertheless the current 
conversion cost of RE cannot compete with the traditional energy sources, such as fossil fuels 
(Larson, 2008). Fossil fuel prices directly affect the price of electric power and have influenced 
the selling price and consumption of RE thus Government policies have been implemented in 
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many countries to improve the gap between these prices through tax refund (Larson, 2008). The 
figure below depicts the typical risk assessment and lending cycle of renewable energy projects. 
 
 
Figure 2.9: Renewable energy projects, lending cycle 
Furthermore, some RE sources have considerable geographical constraints (Larson, 2008). For 
example, geothermal resource is available primarily in an area called the ‘‘ring of fire, but is 
usually found along major plate boundaries where earthquakes and volcanoes are concentrated. 
Tidal-energy generators should be located at coastlines or riversides, wind turbines should be 
placed in locations with strong winds, and PV solar-cell facilities should be located in high-
radiation zones. RE facilities should be placed in locations that ensure the provision of a 
sufficient and continuous resource supply (Larson, 2008). This location selection is similar to the 
determination of the best manufacturing location for a product, but this involves the 
consideration of significant costs. 
The involvement of community-based organisations can lessen local opposition to RE 
installations by easing local ownership and sharing of benefits (Rogers et al., 2008). Moreover, 
the creation of local energy markets can provide opportunities for local private investors and 
thereby guarantee public acceptance of assimilating an increasing number of local RE 
installations into the energy system (Rogers et al., 2008). Positive impacts on the local economy 
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will improve public attitudes towards RE developments. In the context of developing countries, 
this also includes the empowerment of rural women in order to seek the best solutions for 
community energy needs (Singh, 2009). 
2.10   Promoting private-sector involvement in renewable energy 
Despite the fact that rising electricity prices will improve the competitive position of renewable 
energy technologies in the future, these technologies will still need considerable support if they 
are to be deployed on a commercial, large-scale basis. This support is needed as soon as possible, 
since investment cycles are comparatively long in the energy sector (Medonca, 2007). The South 
African government has acknowledged this and consequently taken measures to support private 
investment in renewable energy and other clean technologies (Medonca, 2007). 
To achieve the renewable energy target, the government is committed to strengthening 
competition in the electricity market. Moreover, it is seeking to create an enabling environment 
for independent power producers that use renewable energy sources. It is also committed to 
developing a Strategy on Renewable Energy which will “translate the goals, objectives and 
deliverables set out herein into a practical implementation plan” (Pegels, 2009). Although little 
has actually been achieved so far and no overarching renewable energy strategy has been 
established, a number of policy actions expected to augment renewable energy deployment in the 
coming years are planned or have already been implemented (Pegels, 2009). 
2. 11 Conclusion 
The potential of RE is enormous as they can meet many times the energy demand. They have the 
advantages of sustainability, of environmental acceptability and availability in every region 
(Hohmeyer, 1993). Many renewable energy technologies are already available as reliable 
industrial products and represent an important market, involving many small and medium sized 
enterprises throughout South Africa. Their economic competiveness will be strongly improved 
by boosting production capacities to mass production levels and by further technological 
developments (Raskin, 1995). The external or social cost of RE (selective depletion of fossil 
fuels, nuclear fuels, nuclear hazards etc.) is negligible compared to those of conventional energy 
sources (Hohmeyer, 1992). The substitution of RE import of fossil fuels reduces the import 
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dependency of South Africa provision and creates substantial employment opportunities for 
South Africa (Margolis, 1995). Thus designing private sector renewable energy projects will 
produce more employment opportunities and yield a new and innovative approach in South 
Africa. 
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“Human society has reached a critical threshold in its relation to the environment thus we must begin by recognizing that the 
crisis of the earth is not a crisis of nature but a crisis of society” John Bellamy Foster. 
 
CHAPTER 3 
 
RESEARCH METHODOLOGY 
 
3. 1   Introduction 
Renewable energy technologies are capable of preserving resources, of ensuring security and 
providing a diversity of energy supply and providing energy services virtually without any 
environmental impact thus contributing to the environmental protection of present and future 
generations (EUREC, 2006).  
Whenever there is a gap in the knowledge base or where problems exist, pertinent questions are 
asked in order to find the answers to fill this gap and resolve the problems. Research is the actual 
process that is used to find the answers in order to fill the gap in the knowledge base and to 
resolve the problems (Leedy and Ormrod (2005). Leedy and Ormrod define research as a 
systematic process of collecting, analysing and interpreting data in order to increase the 
understanding of the phenomena which is under study. 
In order to ensure effectiveness in this research, the activities undertaken by the researcher was 
geared towards ultimately providing a solution to an identified problem. According to Collis & 
Hussey, 2003, investigation was precise, meticulous and organised in order to make the most 
effective and efficient use of the opportunities and resources. To this effect the survey research 
model was employed with the application of the following tools: interview method, 
questionnaire survey and document review which best suited the research.  
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3.2   Purpose of the Research 
According to Collis and Hussy (2003), the purpose of the research can be summarized by any 
combination of one or more of the following statements: 
• “To investigate some existing situation or problem;” 
• “To review and synthesise existing knowledge:” 
• “To provide solutions to a problem;” 
• “To explore and analyse more general issues”; 
• “To construct or create a new procedure or system and 
• “To generate new knowledge”. 
The purpose of this research is to investigate private sector participation in renewable energy 
projects and if they view it as a sustainable innovation.  
3.3   Research Objectives 
As a result of insufficient efforts by the government to support research in renewable energy 
(RE) projects it is the aim of this research to assess the JSE listed companies’ participation in 
renewable energy and encourage their level of participation and involvement in RE projects. The 
main objective of this research is to investigate private sector participation in renewable energy 
issues and to encourage private/public involvement, participation and cooperation to achieve R.E 
goals in South Africa. The above research objectives translated into the following questions will 
clearly define and give a summary of this research. 
 
• What is the extent of private sector participation in renewable energy projects? 
• Identify the areas of renewable energy that are being neglected? 
• In what areas of renewable energy can the private sector effectively participate? 
26 
 
• How effective are renewable energy policies in South Africa? 
• In what areas of sustainable development can renewable energy contribute? 
• What measures can be recommended to enhance environmental protection? 
3.4   Research Paradigm 
To determine the needed knowledge necessary to connect this study, a productive research 
paradigm will be used with a relative ontological view of reality. This view gives an opening to 
various truths which are experimentally qualified (Yin, 1989). The epistemology will follow a 
subjectivist method due to the fact that the researcher and the unit of study will be linked to one 
another (Coetzee et al., 2001). The results of the findings will be regularly revisited and 
discussed as the investigation goes on. 
3.5   Research Approach 
According to Leedy and Ormrod (2005), once the nature of the required data has been considered 
and decision has been taken as to whether the research should follow a quantitative or qualitative 
approach, the research method needs to be pinned down precisely. 
Leedy and Ormrod (2005) describe correlation research, developmental designs, observation 
studies and survey research as possible approaches that will yield quantitative information. 
Mitchell and Jolley (1992) describe survey research as the most common quantitative method of 
obtaining descriptive data on people’s attitudes, values, beliefs, experiences and intentions. 
Furthermore, (Dane, 1990), states that survey research methods obtain information directly from 
the research population and are most appropriate to description purposes. After all the 
possibilities for collecting primary data were considered, the survey method was seen to be the 
most suitable method for obtaining the primary information directly from the JSE listed 
companies. 
A number of factors will be considered in selecting the most appropriate survey method. To 
begin with, the survey sample needs to be representative of the entire respondents and a means 
will be found not only to involve a statistically acceptable number of respondents, but also to 
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select the sample population correctly (Dane, 1990). Furthermore, the researcher found it 
necessary to inform the respondents about the objectives of the study and to answer questions 
related to the study. The latter will be necessary to ensure accurate responses.        
Quantitative research methods as described by McDaniel and Gates (2004) are concerned with 
providing answers relating to relationships among measurable variables with the aim of 
exploring, predicting and controlling phenomena. The intent with quantitative research is to 
establish, validate relationships and develop generalisations that contribute to theory. In addition, 
quantitative research relies on deductive reasoning and results are normally in a formal and 
scientific style (Leedy and Ormrod, 2005). 
Mouton and Marais (1993) describe quantitative research methodology as a method that is highly 
formalised, as well as being more explicitly controlled. In this approach the following concepts 
need to be to be observed: operational specific, hypothesis and observation. Under the concept of 
operational specificity, terminology or definitions need to be given unambiguous meaning and to 
be precise. Lastly the observation needs to be pre-planned and objective (Mouton, 1993). 
Creswell (1998) asserts that the emphasis is on precise measurement, the testing of hypothesis 
based on a sample of observations and a statistical analysis of the data. This approach is 
sometimes called the experimental, traditional or positivist approach. Three types of quantitative 
methods will be briefly discussed: 
• Experiments – true experiments are characterized by random assignment of the subjects 
to experimental conditions and the use of experimental controls. 
• Quasi- experiments – they share almost all the features of the experimental designs 
except that they involve non- randomised assignment of subjects to the experimental 
conditions. 
• Surveys – include cross- sectional and longitudinal studies using questionnaires or 
interviews for data collection. The intent is to estimate the characteristics of a large 
population of interest based on a smaller sample from that population 
Thus, the researcher selected a number of Johannesburg Stock Exchange (JSE) companies which 
were a representative of all JSE companies in South Africa to conduct the research. The 
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interviews were either face to face or via telephone due to the busy schedule of the respondents. 
The questionnaire was hand delivered and emailed to the managers or any skilled personnel in 
the field, that are capable to deliver the necessary information needed by the researcher to carry 
out the research. 
3.6   Research Design 
Research design is the science of planning procedures for conducting studies to get the most 
valid findings. Determining the research design provides a detailed plan that assists in providing 
guidance and focus for the research (Collis & Hussey, 2003). Welman and Kruger (2001) argue 
that research design is the plan according to which the researcher will obtain research 
participants and collect information from them and make their findings known. Yin (1994) 
attests research design as the logic that links the data to be collected and conclusions to be drawn 
to the initial questions to the study. It is in this guide that the research strategy was carried out. 
In this study, a quantitative, descriptive and non-experimental research design was followed. The 
choice of selecting a quantitative methodology as opposed to a qualitative methodology was 
intended to provide a greater number of respondents to the study in a short period of time. Due to 
the limited time constraint in reaching the survey respondents this method was chosen as 
opposed to conducting a qualitative methodology, for example a survey method which requires a 
fewer number of respondents. Selecting quantitative methodology allows the researcher to 
remain distant as an observer when conducting the study and not allows personal values and bias 
distort to the respondents’ objective views. 
3.6.1 Ethical Considerations 
According to Babbie and Mouton (2003), an ethical issue arises out of our interaction with other 
people, other beings and the environment especially where there is potential for, or is a conflict 
of interests. The researcher has the right to the truth but not at the expense of the rights of other 
individuals. For example researchers have the right to interview people but not at the expense of 
the interviewees’ right to privacy. In this study all research ethics were taken into consideration. 
Respondents were informed that their participation was voluntary and anonymity is guaranteed. 
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3.6.2    Covering Letter 
Collis and Hussey (2003) argue that the covering letter should be well structured and persuade 
the respondents to complete the questionnaire, but remain tactful in building and maintaining 
interpersonal relations. The covering letters together with the questionnaire were delivered to the 
respondents. 
3.6.3   Population and Sampling 
Population is defined as the set of entities for which all measurement of interest to the researcher 
is represented. These entities maybe people, events, organisations units or other sampling units 
(De Vos, 1998). The first step in population sampling is identifying the population that the 
researcher wishes to learn more about. Population sampling refers to the process through which a 
group of representative individuals is selected from a population for the purpose of statistical 
analysis. Performing population sampling correctly is extremely important, as errors can lead to 
invalid or misleading data (De Vos, 1998). 
There are a number of techniques used in population sampling to ensure that the individuals can 
be used to generate data which can in turn be used to make generalisations about a larger 
population. It is obvious that delivering questionnaires and conducting interviews with more than 
100 questionnaires to different companies via email or hand delivery requires a big effort in 
many fields. First of all, there was a big need of time, and secondly of money, because it was 
necessary to make calls, appointments and visit the companies to deliver the questionnaires. 
Moreover, there was an additional difficulty: it was complicated to get to each and every 
individual, because when the questionnaires were emailed or delivered, there were either too 
busy to respond to individual requests, absent for interviews or when present, they were mostly 
in a hurry, in hospital, in a trip to a foreign country etc. 
3.6.4   Sample and Sampling procedure 
De Vos (1998) further defines sampling as the element of the population considered for actual 
inclusion in the study. Welman and Kruger (2001) further argue that before a researcher draws a 
sample of the population for analysis, clarity should be obtained about the population to which 
their research hypothesis applies. Moreover the sample should be a representative of the 
sampling frame which ideally is the same as the population but often differs due to practical 
problems relating to the availability of information. 
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The sample included JSE listed Companies which were randomly selected for the research. 
Choosing them randomly assisted validity and prevented bias. Judgment sampling is a common 
non-probability method that was administered in this research. Here, samples were selected 
based on judgment. The researcher decided to draw the entire sample from a few "representative" 
companies with confidence that the chosen sample is truly representative of the entire 
population. The simple random sample was used in this research so all the companies could have 
an equal chance to be chosen and to prevent bias that would negatively affect the validity and 
result of the research. 
3.6.5   Data Collection 
Collection of data lasted for a two months period in the field. Data was collected in a systematic 
manner using the survey method which best suited the study. Information for this research was 
obtained via these tools: the interview method, the questionnaire and document analyses method 
were used because of low cost and the ease of administering these methods.  
These methods provided the researcher with quantitative information on the topic under research. 
A description of the sample size and the different tools which were used during data collection 
are discussed below. 
3.6.5.1   Sample Size 
A total of 100 questionnaires was administered to respondents from different JSE listed 
Companies. These respondents were chosen based on specific criteria especially depending on 
their knowledge of the subject under study. Selection was in such a way that will dispel any 
generation of bias. 
3.6.5.2   Questionnaire Development 
The questionnaire was designed based on existing literature about the research questions and in 
relation to relevant works in this field of study. For example the works of Hollings and Margolis 
(1995); who analysed the economic efficiency and low cost of renewable energy usage and 
whoembarked on the opportunities of RE in South Africa especially in areas of employment 
respectively. The questionnaire was developed in such a manner that made it possible to be 
refined during the research process.  
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The questionnaire was structured in two main sections (sections A and B). Section A presented 
the biography of the interviewees while section B addressed specific issues concerning the 
concept of renewable energy and sustainable development within the private sector in South 
Africa. This latter section will include probing questions ranging from social, environmental and 
economic impacts, opportunities and barriers for renewable energy (RE) in the context of 
sustainable development, the role of the organization in RE strategies, and finally their various 
opinions regarding the future of R.E initiatives in South Africa. 
3.6.5.3   Document Analyses 
The researcher did a thorough literature search to obtain information on any already performed 
research related to this study. Most of the relevant literatures were retrieved from internet 
sources, library, articles, books, journals, documents published by governmental, 
intergovernmental and non-governmental organizations and the internet. A few JSE listed 
companies clearly defined their role in RE in their annual reports.  
3.6.5.4   Data Analysis 
The analysis and interpretation of the research data was collected through the questionnaire 
survey the interview method and document analysis which was quantitative. Data analysis 
involves working with data, organizing it, breaking it into manageable units and then 
synthesising them (Boaduo, 2010).  
De Vos (1998) elaborates that data analysis means categorizing, ordering, manipulating and 
summarizing the data to obtain answers to the research questions. All the questionnaires were 
numbered before distribution to make analysis easy on receipt of the completed questionnaires. 
The data was analysed using a rating scale list and Microsoft Excel 2010.  
3.6.5.5   Validity 
The use of validity, reliability, and objectivity enabled the researcher to assess the quality of 
research in the context of positivist research paradigm. The research followed a quantitative 
method with a relative ontological view of reality. 
According to Golafshani (2003) validity implies answering the following questions: 
• How truthful are the results? 
32 
 
• Does the research truly measure that which it was intended or claimed to 
measure? 
A test was conducted to establish the validity of the instrument in terms of suitability, utility, and 
clarity. In this study the researcher ensured that the information collected was relevant to the 
research question it was intending to answer. The purpose was to answer the research question 
and sub-foci. The following methods were used: 
• Data triangulation  
 A variety of data sources were employed in the study.  For example, distributing questionnaire 
to individuals representing different companies. 
• Method triangulation 
 Multiple methods were employed to study a single problem, such as questionnaire or written 
secondary sources. 
• Theory triangulation 
 Multiple perspectives were used to interpret a single set of data. 
Knowledge was communicated through the analysis of research question and sub-foci. After the 
data was analysed, it was scrutinised for patterns, discovering what was important and what was 
to be learned, and deciding what to communicate (Boaduo, 2010). Documents and questionnaire 
were used in order to communicate knowledge through the research. 
3.6.5.6   Questionnaire administration 
All respondents of the questionnaire were requested to complete a copy of the questionnaire in 
full. A month later, the researcher cordially reminded all the participants to complete on time 
through telephone calls, emails and constant visits. The researcher also made additional 
questionnaires available for respondents who misplaced the initially issued copies as a 
convenient point of collection. 
The questionnaire had a covering letter as a cover page, which introduced the researcher, the 
purpose of the questionnaire, how the questionnaire needs to be completed (instructions for the 
respondents are important in order for the participant to know and understand what was required 
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of them), and information regarding confidentiality and how the respondents could return the 
completed questionnaire to the researcher. The respondents were also reminded that the 
questionnaire required a few minutes of their time and it was voluntary. 
3.7   Non- responses and rate of return 
The non-response and rate of return is a critical limitation in any research. The more the 
participants are familiar, the better the caliber of responses and vice versa. According to Cooper 
and Schindler (2006), non-response error develops when a researcher cannot locate the 
respondent with whom the study requires communication. Similarly, non-response can occur 
when the targeted participant refuses to complete the questionnaire. 
In an attempt to reduce non-response rate in this research, personal contact was made with the 
respondents via visits, telephone calls and emails. Moreover, where non-responsive post the 
stipulated deadline of submitting the questionnaire regular follow ups were made through phone 
calls with respondents. 
3.8   Conclusion 
In this chapter after the introduction, the researcher began with the purpose of the research, the 
objectives of the research and the research approach. It was argued that quantitative research 
method was suitable for the study. The objective of this chapter was to demonstrate the 
appropriate research approach and data collection tools which best suited the study. Furthermore 
the research design was presented which included the development of data collection, covering 
letter, population and sampling, data analysis and questionnaire administration. 
The purpose of this study is to investigate and encourage private sector participation and 
involvement in RE projects. It is in this light that the researcher seeks to develop an 
understanding of the respondents knowledge and the importance of communication about the 
concept of RE. Furthermore, the researcher seeks to understand the role of the different 
companies in RE strategies, barriers/obstacles faced by these companies towards achieving their 
goals, various initiatives by the different companies towards RE and their future prospects for 
RE in South Africa. In order to employ this reality the research will follow a survey method. 
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“We need everyone to work together to create the future we want,” United Nations Secretary-General Ban Ki-moon  
 
                                                          CHAPTER 4 
 
                                                            FINDINGS 
 
 
4.1   Introduction 
This section of the research will provide details of the findings in the field. Out of 100 distributed 
questionnaire, information was gathered from fifty (n=50) respondents summing up to a 50% 
response from JSE listed companies across South Africa with opinions of respondents sampled. 
A simple random sampling method was implemented to prevent a bias that would negatively 
affect the validity of the result of the research. The 50 respondents represented the randomly 
selected companies for this research in South Africa. 
The questions that constituted the questionnaire were closed questions, open ended questions and 
probing to bring out the real position of respondents with anonymity well taken care of. The 
respondents ranged from employees and managers all involved in environmental management. 
Twelve percent of the respondents were from the ages of 20 to 29years, 24% from 30 to 39years, 
50% from 40 to 49years and 14% from 50 to 60years. Their educational portfolio ranged from 
matric with years of practice in the field of environment to degree level and doctoral degree. The 
strength of the research further stems from the fact that the least respondent possesses a five year 
experience in current capacity. The informants represented their various companies and 
organisations which were under the JSE coverage ranging from manufacturing companies, 
service delivery, food production and petroleum companies. The age range and educational level 
as earlier mentioned will be illustrated in the graph below; 
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Figure 4. 1: Age Range 
 
  
Figure 4. 2: Educational Level 
 
The questionnaire was divided into three patterns beginning with the rating scale list, “YES” and 
“NO” questions and answers, and concluded with open ended questions enquiring from the 
respondents, what initiatives they have towards the concept under study and what they think as 
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regards the future of renewable energy in South Africa. The questionnaire was structured in this 
manner for quick and easy responses due to the fact that the respondents were very busy and 
occupied individuals. Also to obtain the information needed for the research. Out of the fifty 
respondents (n=50), ten respondents (n=10) were randomly selected and interviewed making a 
percentage of 20%, while the other (n=40) respondents who were randomly selected, answered 
the questionnaires summing up to 80%. The respondents provided the information needed for the 
concept under study. The interviews were face to face and recorded with permission from the 
respondents. In cases where the respondents could not be present after many attempts, the 
interview was done by telephone. 
The findings from the questionnaire were geared towards finding an insight understanding if the 
private sector within South Africa is actively involved in RE projects, understand the barriers 
they encounter in this area and finally seek the various opinions about the future of renewable 
energy in South Africa. 
4.2   Questionnaire Responses 
Data was collected by means of interviews, questionnaire delivery method and document 
analyses. The questionnaire was structured in two main patterns. The first unit was related to the 
biography of the respondents and this unit is not reported, therefore, adhering to the anonymity 
clause. The second section was divided into section B, C, D ranging from respondents awareness 
through the subject under study, to the barriers/obstacles they face as private sector companies 
and their various initiatives towards RE future in South Africa. The final questions were mostly 
open ended questions for the respondents to express their views and opinions as concerns the 
future of RE in South Africa. 
4.2.1   Social, Environmental and Economic Impact (Awareness of the concept 
under study) 
The findings began by exploring respondent’s knowledge and responsibility towards the concept 
under study. This was to give an implication of the level of awareness of the concept being 
investigated. The level of awareness was measured using a rating scale list with 1(being the least 
important and 5 being the most important). The rating scale list was chosen because it will be 
easily understood and easy to respond. All respondents from the service delivery and 
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manufacturing sectors accepted a high level of awareness as concerns the concept under study 
(n=36). On the other hand respondents from food production companies were either neutral or 
agreed, likewise respondents from petroleum companies. Out of fifty respondents thirty six 
(72%) strongly agreed that RE is a relevant issue, four (8%) agreed that it was the responsibility 
of the government and ten (20%) were neutral that it was both the responsibility of the 
government and the private sector to work in partnership in achieving renewable energy goals 
and securing a sustainable environment. This will be illustrated in the graph below; 
  
Figure 4. 3: Level of Awareness 
Communication of renewable energy 
A number of twenty three (46%) respondents agreed that communication of RE is to create 
environmental awareness and generate new knowledge which will be beneficial to both the 
present and future generation in South Africa and the world at large. Also a number of 
respondents, eighteen (36%) each representing his/her company strongly agreed that 
communication of RE will bring in new ideas and thus new strategies will be developed from the 
ideas which will then assist in providing solutions to the existing problems caused by carbon 
emission. People will understand the importance of RE and its benefits and turn to renewable 
energy sources which will reduce coal usage in South Africa. The residual nine (18%) were 
neutral towards the question that new strategies will be developed from the ideas which will then 
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assist in providing solutions to the existing problems. This will be highlighted in the diagram 
below; 
  
Figure 4: Communication of renewable energy 
4.2.2 The most likely reasons to adopt renewable energy technologies are; 
The respondents presented varied views depending on their understanding and level of 
knowledge of the concept under study. A number of (n=8) respondents agreed that the most 
likely reasons to adopt renewable energy technologies will be by providing access to cheaper 
energy which will then be sustainable and convenient for all classes of people in the country. 
Moreover, some respondents, twelve (24%) strongly agreed that a good method will be by 
reducing the cost of energy imports into the country. Furthermore other respondents (n=19) 
agreed that the most likely reasons will be to prolong the lifetime of natural resources and eleven 
(n=11) respondents also agreed to the fact that it will reduce carbon emission and mitigate 
climate change. All respondents who agreed to the various specified sub questions sum up to 
76% as demonstrated in the diagram below. 
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Figure 4. 5: Adoption of renewable energy 
4.2.3   Identify the section that involves highest risk as concerns renewable 
energy in your company 
On this issue all respondents, twenty six (52%) from the service delivery sector disagreed to any 
major risk as concerns renewable energy implementation but there exist risk such as market risk. 
A few respondents, ten (20%)  from the manufacturing sector strongly agreed that there are more 
opportunities and benefits as regards renewable energy implementation in South Africa such as 
cheap and accessible energy, clean energy sustainable energy, less pollution of the atmosphere 
and that RE will create a healthy environment for all. Fourteen respondents (28%) from the food 
production sector agreed and added that it will be economically risky to companies such as 
ESKOM who are highly involved in electricity production and distribution. This is illustrated in 
the graph below; 
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Figure 4. 6: Risk Factors 
4.2.4   Barriers and Opportunities for renewable energy in the context of 
sustainable development 
The rating scale list was administered but the respondents were allowed to explain further and 
bring in more ideas which was beneficial for the researcher to carry out the research effectively. 
As concerns barriers and opportunities towards the concept under study there were varying views 
from respondents. 
Respondents from the manufacturing, petroleum and service delivery sector, forty six (92%) 
strongly agreed that the exist barriers to the implementation of renewable energy in their 
companies, four respondents (8%) agreed and went further to complain that it is as a result of 
financial constraints and the fact that renewable energy is not a “core issue” of development in 
South Africa and will be advisable if this sector is incorporated as a private unit. 
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Figure 4. 7: Barriers and opportunities of renewable energy in the context of sustainable 
development 
One respondent was quite dissatisfied with ESKOM being the only authorized energy generator 
and added that “it is time ESKOM accepts renewable energy initiatives at the detriment of 
traditional coal”. The respondent added that ESKOM alone is responsible for 70% of GHGs in 
South Africa and that more than 90% of South Africa’s electricity is generated from burning 
coal. 
Two respondents (n=2) from the service delivery sector  accused “politicians” as being a 
stumbling block to renewable energy projects. This is because most of them are ignorant of the 
concept and see it as not important. They claim to have more pertinent issues to deal with, thus 
they ignore it in most council sessions or turn down the topic which in turn frustrates those 
involved in the projects. 
Thirty nine (78%) respondents ranging from all the sectors agreed that if the government works 
in partnership with the private sector the barriers can be reduced and energy implementation 
achieved. Some participants, five (10%) disagreed to any legal impositions which contradict the 
easy flow of renewable energy implementations within their respective companies. Six 
respondents (12%) neutrally agreed that partnership with the government will yield to the 
advantages and opportunities that come along with renewable energy projects as shown below. 
 
42 
 
 
Figure 4. 8: Barriers and opportunities 
4.2.5 To what extent do you rate the following barriers for renewable energy in 
the context of sustainable development? 
Twenty six respondents (52%) strongly agreed that the government lacks policies towards this 
concept and ignorance by most decision makers in the country is highly responsible and act as 
barriers to the effectiveness and growth of renewable energy projects in South Africa. Other 
respondents, eleven (22%) agreed that there is a high level of mismanagement on the part of the 
government and though the government supports renewable energy projects, its insufficient and 
more has to be done in encouraging energy initiated projects and research this field of  study. 
Other respondents, thirteen (26%) were neutral towards the existence of awareness programs 
especially amongst the lower class and uneducated citizens which is ironical because awareness 
of this concept will be of immense benefit to them. The respondents further explained that this 
will lead to more dependency instead of more job opportunities which will be created if 
renewable projects were not taken more seriously and effectively. One respondent added that the 
organisation of workshops, seminars and conferences to sensitize people on the importance and 
advantages of renewable energy will be a great start towards achieving its goals. 
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Figure 4. 9: Extent of Barriers in the context of sustainable development 
4.2.6   To what extent do you rate the following as opportunities for renewable 
energy in the context of sustainable development? 
The ten respondents (20%) that were interviewed strongly agreed and attested that government 
implementation of international and national strategies for renewable energy projects in South 
Africa will be of immense help to the citizens due to its affordability and sustainability. Most 
respondents, thirty (60%) agreed that local, private and non-governmental sustainable initiatives 
including government policies on renewable energy and partnership will yield to effective 
implementation of renewable energy projects and create more job opportunities in South Africa. 
The further ten (20%) were neutral and explained that it will decrease crime wave and encourage 
more and effective research in this field which will lead to new ideas in future. 
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Figure 4.10: Extent of opportunities in the context of sustainable development 
4.2.7   Opportunities of renewable energy in the context of sustainable 
development in South Africa 
Twenty three (46%) respondents strongly agreed that apart from job creation and low cost of 
energy, renewable energy is quite sustainable and will help effectively in solving the energy 
problems in South Africa caused by ESKOM in particular. Sixteen (32%) out of the fifty 
respondents agreed and added that the use of coal and the burning of fossil fuel gases will 
become a thing of the past which will provide a healthy environment for both humans and plants. 
Other respondents, eleven (22%) were neutral towards the point that this will not merely reduce 
the electricity crises in South Africa but also trigger development in South Africa. This is 
illustrated in the diagram below; 
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Figure 11: Opportunities of renewable energy 
4.2.8   The role of your company/ organization in building renewable energy 
strategies 
This section followed the “YES” or “NO” pattern but the interviewed respondents were given 
some time to explain further in order to give more weight to the questions and also to make the 
answers more authentic. These questions were preceded by open ended questions. The analysis 
of the open-ended questions was based on the interpretation of the responses from the 
respondents. In most cases respondents gave similar answers to a particular question, in which 
case the researcher selected certain sampling answers in order to avoid repetition. 
4.2.8.1 Involvement in building renewable energy strategies 
All respondents representing their different companies, fifty (50%) under the service delivery, 
manufacturing and petroleum sector agreed to their involvement in renewable energy, some 
respondents presented various projects and future projects they are working on. They concluded 
that most of the projects are slow and still pending due to slow response on the part of the 
government to fund the projects and give them the go ahead. Other respondents added that their 
involvement with foreign partners look very productive and promising. Nevertheless they 
continued that as private sector they still believe in playing a lead role in renewable energy 
innovation with or without support from the government as they view this new concept very vital 
for the well- being of the each and every individual in South Africa and the world at large. 
4.2.8.2   Role of the Company towards renewable energy strategies 
This question was welcomed with much controversy from the respondents. Some respondents, 
fifteen (30%) attested that they play a major role since they are more effective in their projects 
and implementation as regards to the government’s reluctance towards this concept while on the 
other hand other respondents, thirty five (70%) attested that they are supported and encouraged 
but the effort of the government is not good enough in encouraging private sector companies to 
effectively carryout their projects. They see themselves only in the future to play any major role 
as concerns this concept under study. This will be possible if the government becomes more 
involved and supportive. 
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4.2.8.3   Does South Africa have a renewable energy policy? 
Most respondents, forty four (88%) attested that South Africa has an energy policy which is 
called the “White Paper on Energy Policy” or informally called the “Green Paper”. Moreover, 
they went further to explain that there is an energy minister and a department for energy within 
the government. There is no specialized department for renewable energy policies within the 
private sector as it cuts across all sectors in the company. Moreover there is no allocated budget 
towards enforcing energy projects both within the private Sector and the government. 
Nevertheless, there are campaigns such as the “Go Green” campaign as presented by one 
respondent, it is a capacity building effort in which the government seeks to educate both the 
government workers and beyond on the importance of living healthy. 
Three respondents (6%) highlighted that one should not forget what the Wildlife and 
Environmental Society in South Africa (WESSA) is doing in their many functions which include 
workshops and seminars programs that aim to educate children on the importance of a healthy 
environment and sustainability. 
4.2.9   What legal impositions is there that contradict the easy flow of 
renewable energy Implementation in your country. 
All respondents adhered that there are no legal impositions that contradict the easy flow of 
renewable energy implementation in South Africa. The main problem is the governments’ 
insufficient efforts towards the renewable energy projects. 
4.2.10   What advice can you propose to the national government that will help 
reduce renewable energy barriers? 
A number of respondents, eighteen (36%) attested that heavy penalties should be imposed to 
those still promoting or engaged in carbon emission and also the companies promoting 
renewable energy should be given grants. Other respondents, ten (20%) attested that the 
government should encourage more research in this field and finance them in order for new 
findings to be brought to the table and implemented. More respondents, sixteen (32%) on the 
other hand advised the national government to add more efforts in encouraging and financing 
private sector projects or better still work hand in gloves to make this concept as successful in 
South Africa as in European countries. Furthermore a number of six (12%) respondents proposed 
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that the South African government needs a higher target for renewable energy than the one 
currently outlined in the Draft White Paper in order to derive the maximum benefits. 
4.2.11 What renewable energy initiatives does your company have in place and 
what have you considered that has not been viable? 
One of the respondents attested that his company is part of the Van Stevens wind farm project 
which is a renewable energy project to be erected shortly. Other respondents, six (12%) each 
representing their companies attested that they are involved in community development, human 
capacity building programs and building sustainable livelihoods as well as enhancing and 
promoting green economy with their various sustainable projects. Other participants, eight (16%) 
added that they have many ideas and pending proposals for sustainable energy projects and are 
still waiting approval and funds from the government. Furthermore, ten respondents (20%) 
adhered that they intend to organise conferences and seminars in order to inform people on 
energy efficiency measures, actions and how to tackle enhancing electricity prices and create 
more awareness and knowledge especially to those who are still ignorant of the concept. 
4.2.12   In your opinion what is the future of renewable energy initiatives in 
South Africa? 
All respondents attested that renewable energy initiatives before now have never been an issue 
that could bring people to the table for discussion, to seek sustainable solutions. There were other 
“core issues” such as finance and international trade. Politicians are also seen as a very strong 
impairment. Nevertheless some respondents, six (12%) attested that there are large opportunities 
available now especially with the natural resources within South Africa and this initiatives will  
be successful with more buy in and support from the government whether national or local. 
Furthermore five respondents (10%) attested that due to the shortage of electricity in the country, 
the inability of ESKOM to supply the demands of the country and with the need for carbon 
emission reduction renewable energy is the way to go. One respondent (n=1) added that he 
wishes the energy sector to grow and be effective. Other respondents, thirty two (64%) attested 
that energy will be cheaper, reliable and it will create more job opportunities. Furthermore, six 
(12%) respondents attested that renewable energy will improve the economy as there will be less 
wastage of resources.  
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4.2.13   Additional Comments 
Most respondents, twenty two (44%) encouraged more government support and partnership 
while others added that renewable energy is the way to go in our day and age. One respondent 
advised that all progressive companies should start addressing renewable energy needs because 
renewable energy is the future. Another respondent pointed out that renewable energy initiatives 
in South Africa will alert many people on how waste can be converted to wealth. Three 
respondents (6%) encouraged more awareness programs such as workshops and lectures to help 
educate people in South Africa on the importance and benefits of this concept under study. Other 
respondents, eight (16%) attested that a greater focus on energy efficiency and more sustainable 
buildings can make a tangible difference to power cost for homes and businesses. 
One respondent added that renewable energy is a very important technology but requires much 
more investments both in money and skills training and moreover more planning is required for 
these options. He further explained that renewable energy technologies offer a quantifiable 
potential for creating and sustaining new and decentralized employment in South Africa and thus 
should not be neglected. 
Another respondent attested that most private sector companies are now going green which is a 
good step towards utilization of renewable energy. 
4.3 Conclusion 
Most respondents exercised a high level of awareness of the issue being addressed (renewable 
energy). Furthermore, the respondents have a positive perception and interest of renewable 
energy and its future goals. Findings also highlighted that the majority of GHG reduction 
projects are driven by the energy, electricity and waste management sub directorate, with focus 
on renewable energy. Based on the level of difficulties, the national government needs to provide 
support to private sector companies and it is absolutely important for politicians to be sensitized 
on the need to build a sustainable environment. 
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                                  “It always seems impossible until it's done.” Nelson Mandela 
 
                                                               CHAPTER 5 
 
   DISCUSSION OF FINDINGS 
 
5.1   Introduction 
In chapter 4, the research methodology used in this study was discussed. A quantitative approach 
was used to gather the necessary information required to solving the main problem. The purpose 
of the study was to investigate private sector participation in renewable energy in South Africa. 
This chapter will use and build the information from chapter four by linking all the concepts 
during the study and answering both the main and sub- problems as noted in chapter one. This 
chapter will also provide a conclusion as well recommendations of the study.  
Based on the findings revealed, discussions were deduced and validated. As a matter of fact, 
during the discussions, some findings presented in the literature review were rejected due to their 
non-conceptuality. However, others were accepted as strong points to beef up private sector 
participation in renewable energy projects. After analysing the data it was possible to ascertain 
the factors inhibiting private sector companies from being proactively involved in renewable 
energy projects.  
5.2. Discussion of Findings 
5.2.1 Awareness of the concept under study 
The high level of awareness shown by the respondents together with their years of experience in 
the field of environmental governance is a positive step towards the achievement of RE goals. A 
good number of respondents agreed that the basic reason for using renewable energy is that it is, 
specifically, renewable. Moreover on a time-scale of human relevance, they will not be 
exhausted, unlike the effectively limitedstocks of fossil fuels (coal, oil, gas), which have been 
laid down over geological time and are not being renewed at the rate at which they have been 
consumed since the Industrial Revolution (UNDP et al., 2000). The World Energy Assessment 
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found that, if applied in a modern way, renewable energy sources are ‘‘highly responsive to 
overall energy policy guidelines and environmental, social, and economic goals’’ (UNDP et al., 
2000). Also RE can assist in diversifying energy carriers, improving access to clean energy 
sources, limiting the use of fossil fuels, reducing pollution, and lowering dependency on 
imported fuels (Winkler, 2005). 
5.2.2 Analyse the most likely reasons to adopt renewable energy technologies  
Giving that renewable electricity technologies have to compete with relatively low electricity 
tariffs, funding will be needed. Possible sources, both locally and internationally. The renewable 
energy programs could also be funded by revenues from taxes and dividends. The extent to 
which these are utilised will determine the future mix of renewable energy in South Africa. 
Implementation of policy options will depend critically on enabling activities and funding to 
promote renewable electricity. Using renewable energy sources for electricity generation in 
South Africa would have tangible environmental benefits, given that 93% of electricity 
generation is currently based on coal (Winkler, 2005). 
Renewable energy sources can play a major role in managing energy-related environmental 
impacts, starting with local environmental issues. The Department of Environmental Affairs and 
Tourism has published sulphur dioxide standards, which are part of an initiative to establish a 
National Ambient Air Quality Standard (RSA, 2001). Renewable energy can contribute to 
reductions in local air pollution, with co-benefits of reducing emissions of greenhouse gases 
which contribute to climate change. Securing energy supply through diversity is the goal that 
perhaps relates most obviously to renewable energy. 
Private sector companies are expected to develop and construct privately funded electricity 
generation facilities so that the electricity produced will be sold to local municipalities and 
authorities. Furthermore, in order for the energy sector to develop in South Africa, it is necessary 
that the returns on the investment by private business entities be sufficient to attract resources to 
this sector. Large-scale deployment of renewable energy technologies will substantially increase 
the number of jobs in the energy sector. Furthermore, it has shown that job creation in renewable 
energy is only possible when substantial national deployment targets are set. The levels of 
employment also increase dramatically with the scale of the commitment to targets. The RE 
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electricity generating technologies will create thousands of new jobs without taking jobs away 
from the coal-based electricity generation sector. Moreover, should the RE electricity generating 
technology deployment be of sufficient scale to replace any future coal-fired power 
requirements, further additional jobs will be created. The cost of developing each of the 
technologies, and the human resources to manufacture, install and service them, should be fully 
assessed if the full social benefits that are possible through RE deployment, based on local 
manufacture, are to be realised.  
5.2.3 Barriers and Opportunities for renewable energy in the context of 
sustainable development 
South Africa has a professionally run and well developed capital market. However, climate 
change issues are not yet covered by the financial institutions’ project risk assessment 
procedures. Clean energy projects are perceived as more risky than other projects and are granted 
less favorable credit conditions. The potential of the South African private financing sector has 
yet to be tapped for contributions to the transformation of the energy and other high-emission 
sectors. South African banks might follow the example of European and American financial 
institutions that have successfully entered the field of renewable energy project financing. Where 
due diligence requires special expertise or when additional technology or market risks have to be 
covered, the multilateral development banks might provide assistance. With their long 
experience of investing in developing countries, they could contribute to a transformation of the 
energy market by providing support and, moreover, by taking a close look at the climate-
friendliness of their own investment portfolios. 
However, as it already faces climate change impacts in an increasingly carbon-constrained 
world, South Africa must drastically reduce its greenhouse gas emissions intensity soon. The 
energy sector is a vital part of the economy and at the same time contributes mostly to South 
Africa’s emissions. Transforming this sector is therefore urgently needed, but will be difficult. 
The first steps have been taken to improve energy efficiency and promote renewable energy. 
Moreover, although the South African renewable energy market still has a long way to go, it may 
gradually pick up speed, given such support measures as the feed-in tariff. More and more 
projects may become commercially viable, a necessity for private-sector participation.  
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5.2.3   Appropriate policies must be pursued to ensure viability and 
effectiveness 
In addition, suitable policies must be pursued to ensure possibility and productivity throughout 
the investment cycle of renewable energy projects. Not only must the supplier price of renewable 
energy be guaranteed in the form of a reliable tariff: demand must also be ensured. If Eskom is to 
be the only buyer of renewable energy and it alone is to decide whether to buy electricity or not, 
there will be no investment certainty for renewable energy project developers. The policy 
measures currently being implemented may lead to the introduction of renewable energy 
technologies at best on a small to medium scale, but they will not suffice for the thorough 
transformation of the South African energy market. This will require the creation of a completely 
new sector, including a considerable scale-up of institutional activity, such as education and 
research, and the creation of a renewable energy market. To enable this development, the 
international community will have to provide generous funding, technological contributions and 
capacity building.  
However, these resources must be used within a sound domestic policy framework, which must 
foster the supply of and demand for renewable energy technologies. On the supply side, 
extensive capacity-building is needed. Research and development funding, which currently goes 
into fossil fuel research, will have to be diverted. The education system will also have to be 
adjusted to meet the need for capacity at all levels of renewable energy supply. It is the task of 
national policy-makers to change the incentives accordingly, though it may be difficult to 
overcome the opposition of existing lobbies and power structures. However, as the energy 
innovation system entails high path-dependency, an external kick-start may be needed. 
International financial and technological assistance will have to play a major role, in the form of 
joint research and development, educational programs and research networks. Furthermore, there 
must be investment certainty for renewable energy producers, which means ensuring reliable 
demand at reliable prices. 
5.2.4   Insufficient Political Focus on Renewable Energy 
A good number of respondents attested that initially “politicians” exhibit little or no concern of 
renewable energy in their political discussions. This is because most politicians lack the 
awareness and it is not looked upon as a core issue of development. Politicians turn to be weary 
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in engaging into projects whose benefits are reaped in the long term. As a result politicians prefer 
to be engaged in low risk projects that are core to the government and at zero cost. Moreover 
most politicians ignore capacity building workshops and seminars whereas they are the ones at 
the fore front of decision making in the country. 
5.2.5   The White Paper on Renewable Energy 
This document as agreed by most respondents as a government document containing policies 
regarding energy in South Africa. The White Paper is being published to ensure that renewable 
energy resources are used optimally, due to the fact that African continent is endowed with an 
abundance of renewable energy resources. Some of the main benefits of the White Paper will be 
renewable energy for rural communities, far from the national electricity grid, remote schools 
and clinics and energy for rural water supply. Large-scale utilisation of renewable energy will 
also reduce the emissions of carbon dioxide, thus contributing to an improved environment both 
locally and worldwide. 
The government with its recent activities is committed to the introduction of greater levels of 
competition in electricity markets. In doing so, government will encourage an enabling 
environment to facilitate the initiatives and projects of independent power producers. This will 
lead to more investments by the private sector in renewable energy, and in the commercialisation 
and local manufacturing of renewable energy technologies. Private sector companies will indulge 
in more human capacity building programs which will be strengthened both at formal and 
informal levels. This policy document is also intended to support the development of training 
centers with the objective of enhancing human resource development and thus promoting socio-
economic development.  
Finally, it cannot be over-emphasised that South Africa is faced with pressing social problems 
such as poverty and the HIV/Aids epidemic. The utilisations of renewable technologies, 
particularly in remote rural areas, where clinics and households will depend upon solar electricity 
for their power, have a potentially important role to play in tackling these important social issues. 
These goals will be achieved immensely with greater involvement and participation on the part 
of the private sector companies together with assistance from the government. 
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5.2.6   Future of renewable energy initiatives in South Africa 
In the course of the research the researcher attended seminars and workshops on renewable 
energy organised by private sector companies within the Eastern Cape. The workshops were 
fully attended by managers, directors, students and staff from both the government and private 
sector companies. The seminars were quite enriching as much was discussed on on-going 
projects and the future of renewable energy in South Africa. 
The future of renewable energy in South Africa seems very promising. Moreover, with President 
Jacob Zuma announcing in his State of the Nation Address, a massive infrastructure plan 
comprising various development projects with one of the Strategic Integrated Projects including 
green energy in support of the South African economy marks a positive step towards RE goals. 
Moreover, the Department of Energy is investing R47 billion in the country through the 
Renewable Energy Independent Power Producer Program (REIPPP). This will boost most 
pending private projects awaiting approval. 
The investment will provide job opportunities, especially for those in rural areas where 
renewable power plants are located. In addition, according to the IRP (IRP, 2010) which is a 20-
year projection on electricity supply and demand about 42% of electricity generated in South 
Africa is required to come from renewable resources. Due to the insufficient efforts made by the 
government to achieve renewable energy goals, its decision to partnership and invest highly in 
private sector projects is a positive turn and a great future for renewable energy in South Africa. 
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                                                           CHAPTER 6 
                                    
                               RECOMMENDATIONS AND CONCLUSIONS 
 
6.1 Recommendations 
It is recommended that extensive further research is undertaken in all fields relating to renewable 
energy. These include the economic, scientific, social, environmental and developmental issues 
surrounding renewable energy, the prevention of climate change and the transition to a less 
carbon-dependent economy. Specifically, economic research is necessary to adequately 
determine the total social benefits. Many of these benefits, such as technology and improvement 
to substations and lines, accrue to people beyond the proposed project area and warrant attention.  
It is recommended that the policy to assist in the development of renewable energies, like wind 
energy, in South Africa be investigated so that inefficient projects are not pursued. Many of the 
barriers to the development of this sector in South Africa are structural and institutional i.e. the 
regulations and agreements are not clearly defined enough for business to be drawn into this 
sector. Issues such as the status and requirements for independent power producers and the terms 
and conditions of power purchase agreements must be finalised before energy will gain 
momentum.  
Also renewable energy will help to provide solutions to some of the problems arising in the daily 
lives of the poor. For example, they can be used to supply electricity to remote rural areas. As 
connecting these areas to the national grid can be prohibitively expensive, off-grid renewable 
energy technologies may offer viable solutions. Governments may also point to further positive 
side-effects of renewable energy, such as improved health through reduced air pollution, job 
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creation in growing markets and greater energy security. Besides running its own awareness 
campaigns, the state may encourage the involvement of civil society organisations in increasing 
awareness of environmental issues and benefits of renewable energy. This may enhance public 
support for policies aimed at a switch in energy sources. It is evident; however, that gaining 
public support for costly renewable energy schemes is a challenging task in developing 
countries. The first policy aim in most of these countries is development, and particularly 
poverty reduction. Any conflicting aim will be rejected by the public, and politicians who do not 
bear this in mind are hardly likely to be re-elected. 
One of the main obstacles to greenhouse gas mitigation policies is thus the assumed cost to 
society. That cost ties up financial resources which cannot then be used to alleviate poverty. It 
would, moreover, be borne at national level, while the benefits would accrue globally. This 
creates a hindrance for national governments to implement mitigation policies. It is therefore of 
the utmost importance for environmental goals to be aligned with development goals or, where 
this is not possible, at least to neutralize the negative short term effects of environmental 
policies. This requires careful planning and in many cases additional financial resources, which 
is too much for developing countries on their own. Foreign support will be a better solution to 
these problems. 
 Eventually, renewable energies must be competitive on their own, either in terms of actual cost 
or because customers or third parties, as the international community are willing to pay a 
premium for “green” electricity. As most renewable energy technologies are still in their infancy, 
they have a high cost-reduction potential that will be realised with larger amounts of installed 
capacity. However, the narrow window of opportunity for climate change mitigation leaves no 
room for delay. Public funding will have to push deployment and thus the learning effects of 
renewables. Public acceptance and thus willingness to pay for renewable energy may be raised 
by pointing to positive side-effects. South Africa is well endowed with renewable energy 
resources, especially solar energy. Tapping into this resource would help to meet both the 
emissions and the energy supply challenge.  
In addition, the deployment of renewable energy will reduce air pollution and so contribute to 
health improvements. Renewable energy technologies may also increase electricity access in 
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remote areas since they are suitable for small-scale, off-grid solutions. By facilitating income 
generation and health care, they may help to tackle such social issues as rural poverty and the 
HIV/Aids epidemic. 
6.2 Conclusion 
This research was destined principally to investigate private sector participation in renewable 
energy and if the private sector companies view RE as a sustainable innovation. Therefore these 
findings pertain only to South Africa’s private sector companies (JSE listed companies) and must 
not necessarily reflect the entire private sector companies unless induced or superimposed. This 
is due to the fact that the research is a single holistic case study. 
On this note, it is recommended that further research be conducted in renewable energy in order 
to discover new innovative ideas. 
• The perception of renewable energy in the executive structure of South Africa. This will 
provide a complete picture of the current reality to enhance development. 
• A comparism of South Africa’s renewable energy strategies to that of developed 
countries. A research of this caliber will bring out factors that will enhance renewable 
energy strategies. 
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APPENDIX II 
 
Cover Letter 
Dear Sir/Madam, 
RE: Private Sector Participation In Renewable Energy 
I am a final year student MA (Development Studies) at Nelson Mandela Metropolitan 
University. I am currently conducting research on Renewable Energy and Sustainable 
Development. The aim of my research is to investigate if the Private Sector within South Africa 
considers Renewable Energy as a sustainable innovation. 
This questionnaire has been designed to gather information from private companies and 
Organisations in South Africa. Kindly assist me by spending a few minutes in completing the 
attached questionnaire and please return the questionnaire to the deliverer. The researcher will 
provide all participants with the necessary information to assist them to understand the study. 
This interview is confidential and no name will be mentioned in the report. Please feel free to ask 
the researcher to clarify anything that is not clear to you. Participation in research is completely 
voluntary. The researcher will ensure that the rights of participants, in research are protected and 
that studies are conducted in an ethical manner. Your cooperation will be greatly appreciated. 
Kind Regards,  
EnoVennessa. 
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Questionnaire 
Section A Demographics 
1. Name of Respondent 
 
 
2. Name of Organisation/ Company 
 
 
3. Position in Organisation/ Company 
 
 
4. Number of years and experience in current capacity 
 
 
5. Academic/ Professional qualifications 
 
 
6. Age group of respondent 
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Section B Social, Environmental and economic impact 
Rate the following on a scale of 1 to 5 (1 being the least important and 5 being the most 
important) 
B.1. Renewable Energy is? 
1.1 An organisational issue 1 2 3 4 5 
1.2 The responsibility of the production only 1 2 3 4 5 
1.3 An individual responsibility 1 2 3 4 5 
1.4 A governmental responsibility 1 2 3 4 5 
1.5 A relevant issue 1 2 3 4 5 
 
B.2. Communication of renewable energy is to? 
2.1 To create environmental awareness 1 2 3 4 5 
2.2 To generate new knowledge 1 2 3 4 5 
2.3 To review and synthesise existing knowledge 1 2 3 4 5 
2.4 To create a new procedure/strategy 1 2 3 4 5 
2.5 To provide solutions to existing problems 1 2 3 4 5 
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B.3. The most likely reasons to adopt renewable energy technologies are: 
3.1 Providing access to energy 1 2 3 4 5 
3.2 Creating employment opportunities 1 2 3 4 5 
3.3 Reducing the cost of energy imports 1 2 3 4 5 
3.4 Prolonging the lifetime of natural resource base 1 2 3 4 5 
3.5 Reducing carbon emission to mitigate climate 
change 
1 2 3 4 5 
 
B.4. Identify the section that involves the highest risk as concerns renewable energy in your 
Company: 
4.1 Economic Aspects 1 2 3 4 5 
4.2 Natural/Climate 1 2 3 4 5 
4.3 Social/Cultural 1 2 3 4 5 
4.4 Technological 1 2 3 4 5 
4.5 Political 1 2 3 4 5 
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Section C. Barriers and opportunities for renewable energies in the context of sustainable 
development. 
Please rate the following on a scale of 1=strongly disagree, 2=disagree, 3=neutral, 4=agree 
and 5=strongly agree 
C.1. Barriers of the implementation of renewable energy in your company: 
1.1 Do you think there exist barriers to the implementation of 
renewable energy company? 
1 2 3 4 5 
1.2 Do these barriers stem from government policies? 1 2 3 4 5 
1.3 Are these barriers as a result of lack of finances? 1 2 3 4 5 
1.4 Do you think if the government work in partnership with 
the private sector these barriers can be reduced and 
renewable energy implementation be achieved? 
1 2 3 4 5 
1.5 Are there any legal impositions that contradict the easy 
flow of renewable energy implementations within your 
company? 
1 2 3 4 5 
 
 
2. To what extent do you rate the following as barriers for renewable energy in the context 
of sustainable development: 
2.1 Social –cultural 1 2 3 4 5 
2.2 Informational and awareness 1 2 3 4 5 
2.3 Market failure and economy 1 2 3 4 5 
2.4 Government policies on renewable energy 1 2 3 4 5 
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3. To what extent do you rate the following as opportunities for renewable energy in the context 
of sustainable development? 
3.1 International and national strategies for sustainable 
development 
1 2 3 4 5 
3.2 Local, private and non-governmental sustainable 
development initiatives 
1 2 3 4 5 
3.3 Government policies on renewable energy 1 2 3 4 5 
 
4. Opportunities of renewable energy in the context of Sustainable Development 
4.1 To what extent is the implementation of renewable 
energy boost sustainable development in the 
domain of energy in South Africa? 
1 2 3 4 5 
4.2 Do you think the opportunities renewable energy 
has can solve the problems of energy crises in 
South Africa? 
1 2 3 4 5 
4.3 Can these opportunities trigger development in 
South Africa? 
1 2 3 4 5 
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Section D The role of your company/organisation in renewable energy strategies: 
D.1. Please answer “YES” or “NO” with the following questions; 
1 Is your organisation/company actively involved in renewable energy 
initiatives? 
YES NO 
2 As a private sector company/organisation, do you believe in playing a 
lead role in renewable energy innovation? 
YES NO 
3  In your opinion does the Private Sector play a major role in ensuring the 
effectiveness of renewable energy projects? 
YES NO 
4  Does South Africa have a Renewable Energy strategy/Policy? YES NO 
5 Is there a specialised department or unit for renewable energy projects in 
your company? 
YES NO 
6 Are there members within your organisation concerned with facilitating 
and promoting renewable energy initiatives? 
YES NO 
7 Is there any budget allocated towards enforcing renewable energy projects 
in your organisation/company? 
YES NO 
 
8. What legal impositions is there that contradict the easy flow of renewable energy 
implementations in your company? 
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………… 
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9. What advice can you propose to the national government that will help reduce renewable 
energy barriers? 
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………… 
10. What renewable energy initiatives does your company have in place and what have you 
considered that has not been viable? Reasons? 
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
…………………………………………………………………………… 
11. In your opinion what is the future of renewable energy initiatives in South Africa? 
............................................................................................................................................................
............................................................................................................................................................
............................................................................................................................................................
............................................................................................................................................................
............................................................................................................................................................
........................................................................................................................ 
12. Additional Comments 
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
……………………………………………………………………………………………………… 
“Thanks for your Participation and Cooperation”. 
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